KEiTHLEY 




INTRODUCTION 

The Keithley 195A DMM is easily interfaced to common controllers us- 
ing the IEEE-488 bus. This programming guide contains condensed 
specifications and instructional materia! which describes the various 
features of the Modd 195A. Programs used in this booWet select the 2V 
range and obtain a reading on some common controllers. 

All other parametere are left in the turn-on state. Other parameters may 
be programmed by expanding the programming command, entwed 
after "TEST SETUP" appears on the CRT. 
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CONDENSED SPECIFICATIONS 

(ACCURACY - 1YR, 18''C-28°C) 



Model 195A FEATURES 



VOLTAGE, RESISTANCE and CURRENT 



Function 


Ranges 


Accuracy 
±(%rdg + counts) 




20mV 


0,025 4- 


40 




20CknV 


0.025 -4- 


6 


DC Volts 


2 V 


0,020 + 


8 




20 V 


0.030 + 


6 




200 V 


0.025 


8 




1000 V 


0.025 + 


6 




20 n 


0.025 + 


25 




200 Q 


0.025 + 


7 




2 kn 


0.027 -I- 


5 




20 kQ 


0.025 + 


7 




200 kO 


0.022 -I- 


5 




2M0 


0.050 + 


7 




20MR 


0.100 + 


5 


TRM8 AC VOLTS 


200mV -700V 


0.3 + 200 


(Option 1960} 


(45Hz-10kHz) 


DC AMPS 
(Option 1950) 


20uA 


0.14 + 40 


200f<A-2A 


0.09 + 10 


TRMS AC AMPS 
(Option 1950) 


200j*A-2A 


0.6 + 250 
(45Hr-10kHzl 



TEMPERATURE 



Scale 


Span 


4-Wire Accuracy 
±(%rdg 4- counte) 


®c 


-200.00° to 230.00° 


0.03 -t- 10 


230.00° to 630.00° 

-220.00° to -200.00° 


0.03 4- 40 


op 


-328.00° to 446.00° 


0.03 4- 18 


446.00° to 11CW.O0° 
-360.00° to -328.00° 


0.03 4- 72 



ZERO MODE 

The zero mode serves as a means of baseline suppression allowing a 
stored offset value to be subVacted from subsequent readings. When 
the ZERO button is pressed, the instrument will store the baseline 
reading with the next triggered convwsion. All subsequent readings will 
represent the difference between the applied signal level and tfre stored 
baseline. A separate bas^ine can be stored for DCV. ACV, DCA, ACA 
and OHMS. The stored baseline can be as small as the resolution of the 
instrument will allcw or as large as full range. 

The zero mode is also contfollabie on the IEEE-488 bus. 

FRONT PANEL FILTER 

Filter 1, which is the front panel filter, filters the signal by taking the 
average of 64 successive reading samples. Filter 1 can also be enabled 
over the IEEE bus with the command PI. 

DISPLAY RESOLUTION SELECTION 

The di^lay resolution of tite Model 195A may beset to either 4% orSH 
digits with the front panel RESOLN button. 

TRIGGERING 

FRONT PANEL TRIGGERING 

Readings can be triggwed from the front panel by entering Program 9. 
This places the Model 195A in the one-shot mode. The TRIG button or 
any other front pand button (except the PROGRAM buttons) wilt tng- 
ger the instrument in ttiis mode. 



See manual for detailed sp«:ifications. 
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EXTERNAL TRIGGER 



External trigger operates much like front panel trigger exc^t for the trig- 
ger stimulus itself. In this case, the trigger is applied to the r^r panel 
BNC EXTERNAL TRIGGER connector. The input trigger pulse must 
conform to TTL logic levels. Trigger occurs on the negative going edge 
of the pulse. 



VOLTMETER COMPLETE 



The Model 195A has an available trigger pulse that can be us^to trig- 
ger other instrumentation. A single pulse, conforming to Til logic 
levels, will appear at the VOLTMETER COMPLETE output on the rear 
pan^ each time the Model 195A completes a conversion. 



DIGITAL CALIBRATION 

FRONT PANEL CALIBRTION 

Front panel calibration is accomplished by connecting an appropriate 
calibration agnai to the instrument and running front pand Program 6. 



I 



IEEE-488 BUS CALIBRATION 

The digital calibration command (V) performs the same operation as 
front panel Program 5. Through the use of this comma^, a calibration 
value can be transntitted to the instojment. The calibratirm command is 
of the form Vnnnnnn, whwe n represents a num^c digit. 



NON-VOLATILE MEMORY STORAGE 

The Model 195A uses a non-volatile (NV) RAM to store the IEEE primary 
address, line frequency, calibration constants, and Modd 1950 option 
status. Once the correct parameters are entered into the machine, 
NVRAM storage can be done either with front panel Program 1 , or with 
the L command over the IEEE bus. 



FRONT PANEL PROGRAMS 



The front panel program mode is entered by pressing “PRGM" 
followed by the corresponding number. 



0. CLEAR 

PRGM 0 cancels program mode. 

1. NON-VOLATILE RAM STORAGE 

PRGM 1 stores parameters from Programs 3, 4, 5, 6 and 8 in norv- 
volatile RAM. Press ENT to perform the store. (Storage occurs 
• only if internai jumpers are set appropriately. See manual for 
details). 

2. MULTIPLEX 

PRGM 2 defeats the multiplexing of the input amplifier, "n on" * 
multiplex enabled; "n off” = multiplex disabled, 

3. IEEE BUS MODE 

PRGM 3 allows IEEE address entry. Enter 0-30 for primary ad- 
dress. Enter 40 or 41 for talk only (output formats GO and G1 
respectively). 

4. LINE FREQUENCY 

PRGM 4 toggles line frequency from 60Hz to 60Hz. 

5. CALIBRATION 

PRGM 6 enables digital calibration. First select range and func- 
tion to be calibrated, After properly zeroing, apply calibration 
^gnei to inputs. Press PRGM 5 to display default calibration 
value. Press "ENT" to perform calibration. If calibration signal 
other than default is desired, enter new value before hitting 
"ENT". 



6. TEMPERATURE 

PRGM 6 enables entry into the tOTperature function, Repeated 
entry of PRGM 6 toggles between °C and °F. To exit, enter 
another function. 

7. 100 POINT DATA LOGGER 

PRGM 7 enters the data logger mode. Enter interval from 0 to 9. 



0 = Maximum Rate 

1 = Maximum Rate 

2 = 1 sec. 

3 = 5 sec. 

4 = 10 sec. 



5 = 1 min. 

6 = 5 min. 

7 = 10 min. 

8 = 30 min. 

9 = 1 hour 
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Press "ENT" to store interval. Press "ENT" again to start data 
logging. Press "RECALL” to read data. In recall mode, the 
following is available; Press "ENT” = scroll through readings. 
"-ENT" = scroll reverse itirough readings. 

0 = resume front panel operation. 

1 = highest buffer reading. 

2 = lowest buffer reading. 

3 = average buffer reading. 

8. DIAGNOSTIC 

PRGM 8 performs RAM, ROM, and display test. Pressing a 
number performs the fotlov«ng tests. 

1 = N1 mode 5 * ROM test 

2 * N2 mode 6 = RAM test 

3 « N3 mode 7 * Display test 

4 N4 mode =“ 1950 enable 

9. TRIGGER 

PRGM 9 toggles the hold mode. In the hold mode, a reading can 
be triggered by pressing the 'TRIG" button, any front panel but- 
ton, or the rear external trigger. 



IEEE-488 PROGRAMMING 



FUNCTION; 


FO = 


* ocv 




FI > 


» ACV 




F2 « 


» OHMS 




F3 > 


«= DCA 




F4 


« ACA 




F5 


= °F 




F6 


= °C 


RANGE: 


RO 


= AUTO 




R1 


= 20mV, 20Q, 20j<A, < 230°C 




R2 


= 200mV, 200, 200f<A, > 230°C 




R3 


= 2V, acO, ^A > 230°C 




R4 


= 20V, 20k0, 20mA, > 230°C 




R5 


= 200V, 200<n, 200mA > 230°C 




R6 


= 1000VDC, 700VAC, 2MO, 2A >230°C 




R7 


= 1000VDC, 700VAC, 20Mn, 2A> 230°C 


TRIGGER; 


TO 


= Cont. on TALK 




T1 


= ONE SHOT on TALK 




T2 


= Cont. on GET 





T3 = 


ONE SHOT on GET 




T4 = 


Cont. on X 




T5 = 


ONE SHOT on X 




T6 = 


Cont. on EXT TRIG 




T7 = 


ONE SHOT on EXT TRIG 

front panel b-igger always enabled except 

in LLO 


RATE: 


INT. PD. (Samples AVGD 

(msec) Per Reading) 




SO » 


3.3 




SI = 


16.6 120) 




S2 = 


16.6 (20) 2 




S3 =■ 


16.6 (20) 4 




S4 - 


16.6 (20) 8 




S5 * 


16.6 (20) 16 




S6 “ 


100 




S7 » 


100 2 




S8 » 


100 4 




S9 = 


100 8 


FILTER: 


PO - 


No averaging 




P1 = 


Average 64 




P2 = 


Average 32 




P3 - 


Average 0 or 8 (default) 












and X. 

DX disables the di^lay mode. 


ZERO: 


20 - 


Zero off 




Z1 = 


Zwo on 


EOl: 


KO = 


Send EOl 




K1 = 


Do not send EOl 


SRQ; 


Ml = 


= Readirrg done; overflow 




M2 = 


= IDDC, IDDCO, no remote 




M4 = 


= Buffer, full 




M8 - 


= Buffer 'A full 




M16 


= S^f-test failed 




M32 


= Trigger overrun 


STATUS: 


UO = 


Machine status TFRKQQSMZWWA- 
JGBPYY 




U1 = 


= Nuntter of readings in buffer 




U2 = 


= Average of buffer 






U3 = Lowest reading in buffer 





U4 = 


= Highest reading in buffer 




U5 = 


= Calibration value 


EXECUTE: 


X 




DELAY: 


WO 


= No delay 




W1 


= Default delays 




W2-W160O) = 2-1600ftmsec delay 


MULTIPLEX: 


AO = 


= Multiplex input amplifier 


DIGITAL 


A1 . 


= Multiplex off {Same as PRGM 2) 


CALIBRATION: 


Vn 






n = 


Calibration value 


NV STORAGE: 
HIT 


LI » 


I Store contents in non-volatile RAM 


COMMAND: 


Hn 






n =» 


Number on front panel button 


SELF TEST: 


JO = 


» CLEAR SELF TEST 



J1.= RUN SELF TEST 
"1" in siBtLis byte = fail 
"2' in status byte » pass 



READ MODE: BO - Read the di^tlay on MTA 

B1 ■ Read the buffer on MTA 



TERMINATOR: Y(m) »■ m is terminator 

Y(rrm) » mn is 2 character terminator 
YX = No terminator 



DELAY: V\fl3 = No delay 

W1 •= Default delays 
W2-W16000 = 2-160CK)msec delay 
BUFFER QO = Clear buffer 

INTERVALS: Qnl = MAX RATE 

Qn2 = 1 sec. 

Qn3 = 5 sec. 

Qn4 = 10 sec. 

Qn5 = 1 min. 

Qn6 = 5 min. 

Qn7 = 10 min. 

Qn8 = 30 min. 

Qn9 = 1 hour 



n = Buffer mode 

0 = Fill buffer and stop 

1 = Circular buffer; stops when full until space 

is cleared by reading 

2 = Circular buffer; oldest data gets written 

over 

DATA FORMAT: 



EXAMPLE 



G0= NDCV -1.23*^6E + 0, B014ICR LF) 

G1 = ~1.23<W6E + 0(CR LF) f 

G2 - NDCV -1.23456E + 0,ffl,NDCV -1.234 

G3 « 1.23456E + 0, -1.234... 

G4 * NDCV -1.23456E + 0, NDCV -1.234 
G5 =» NDCV -1.23456E + 0, NDCV -1.234... 

* in B1 mode only 

N a Normal 

0 = Overflow 

Z » Zero 



DCV 

^OHM 

lACV 

DC! 

I ACI 



MANTISSA 
ALWAYS 554 DIGITS 



TERMI- 
EXP NATOR 
I — ' — I f-S 



NjDjCiVi- 




|3|4|5|6[e|- 


ToTcipJ 




DEGC 

DEGF 




G1 mode 





G4 mode 



DEFAULT: T6FCtflQ<0<X)S2MOZOW1AOJOG4P3Y(CR LF) 
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The following programs are designed to be a simple aid to the user, and 
are not intended to suit specific needs. Detailed programming informa- 
tion can be found in the manual. 

These programs display one reading at the output of t^ controller. The 
pregram provides an ASCII string variable output of me form: 

The note at the end of each program indicates modifications to provide 
a numeric variable lA) in exponential form; 

+ O.OOOOOE + 0 



APPLE II (APPLE Interface! 



100 PRiK) Send oupDut to CRT. 

^^0 keyboard. 

120 PRINT A$ Display data string. 

130 GO TO 20 .. u x „ • 

NOTE- if conversion to numeric variable is desired, add the following: 
124 A = VAL(MID$(A$,5,11)) Convert sbing to numeric value. 

126 PRINT A 



DEC LSI 11 



The program below obtains one reading from the Model 195A DMM 
and displays the reading on the DEC LSI 11 
minal The LSI 11 must be configured with 16k words of 
IBV 11 IEEE interface. The software must be configured with IB soft- 
ac u„«ii the FORTRAN and the RT 11 operating system. 



The program below obtains one reeding from the Model '^9^ 
and displays the reeding on the APPLE 11 screen, using an APPLE 
IEEE'488 interface. 



DiRECTIONS 

1. Using front panel Program 3, enter primarv address 18. 

2. Conner the Model 196A to APPLE li and APPLE IEEE-488 interfece, 

3. Enter the program below u^ng the RETURN key after each line. Type 
in line numbers. 



4. Type in RUN and duress RETURN key. 

5. The display will read 'TEST SETUP". 

6. To program the Mod^ 195A to the 2V range and take a reading, type 
in F0R3K1T1X and depress the RETURN key. 

7. Display will read NDCV + O.OOOOOE -i- 0for"0" volts in. (Short Input) 



PROGRAM 

10 Z$ = CHR$(26) 

20 INPUT 'TEST SETUP?" 
;B$ 

30 PR#3 
40 IN#3 

50 PRINT "RA" 

60 PRINT "LF1" 

70 PRINT "WT0";ZS;B$ 

80 PRINT ”RDP";Z$: 
INPUT "";A$ 

90 PRINT "UT" 



COMMENTS 

Enter programming command. 
(Example: 2V range = F0R3X). 
Send output to IEEE bus. 

Get input from IEEE bus. 

Turn remote ON. 

Linefeed on. 

Output programming command to 
195A. 

Read data from 195A. 

Untalk. 






DIRECTIONS 

1 Using front panel Program 3, enter primary address 16. 

2 .Connect the Model 196A to the IBV 11 IEEE cable. 

3. Enter the program below, using the editor under RT 11 and the 

4. Compite^usin the fortran compiler as fcrilo^: FORTRAN 'PHILD. 

5. Link with the system and 18 Libraries as follows. LINK 

■ IPHILD.IBLIB. ^ . 

6. Type RUN tPHILD and depress the RETURN key. 

7. TTie display will read "ENTER ADDRESS' . 

8. Type in 16 and depress RETURN key. 

9 iTie dMay will read 'TEST SETUP". 

10 To program the Mode! 195A to the 2V range and take a reading, 

type in F0R3T1X and depress the RETURN key 

11. Say will read NDCV + O.OOOOOE + 0 for "0" volts in. (Short 



PROGRAM 

1NTEGER*2 PRIADR 
LOGICAL*1 MSG(80), 1NPUT(80) 
D02l = 1, 10 
CALL IBSTER (1.0) 

2 CONTINUE 
CALL IBSTER (15.5) 

CALL IBTIMO (120) 

CALL IBTERM ("10) 

CALL IBREN 



COMMENTS 



Turn off IB wrors. 

lAllow 5 error 15's, 
iAIlow 1 sec. bus timeout, 
ISet LF as terminator. 
Turn remote on. 
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4 TYPES 

5 FORMAT i1X,'ENTER ADDRESS', S) 
ACCEPT 10, PRIADR 

10 FORMAT (214) 

12 TYPE 15 

15 FORMAT (1X,'TEST SETUP',$) 
CALL GETSTR (5,MSG,72! 

CALL IBSEOi (MSG,-1,PRiADR) 

18 ( = IBRECV (INPUT, PRIADR) 



llrput the address 16. 



IPrompt for the test sesjp. 
iGet the test setup. 
IProgram the 195A. 

IGet die data from the 
195A. 



INPUT (l + 1)=0 

CALL PUTSTR (7.INPUT,'0‘) 

CALL IBUNT lUntalk the 195A. 

GO TO 12 IRepeat. 

END 



HP 85 



The program below obtains one reading from the Model 185A OMM 
artd displays the reading on the HP-8B CRT screen, using the 82937A 
GPiB interface and an I/O ROM. 



NOTE: If conversion to numeric variable is needed, change line 60 as 
foilovw: 

60 DISP VAL !A$(5)) 



HP 9825A 

The program below obtains one reading from the Modd 195A DMM 
and displays the reading on the HP 9825A using a 98034A HPIB inter- 
face and a 9872A extended I/O ROM. 

DIRECTIONS 

1 . Using front panel Program 3 enter primary address 16. 

2 Connect the Model 195A to HP 9825A and 98034A HPIB interface. 

3 Enter the program below, using the STORE key after each line is 
’ typed, Una numbers are automatically assigned by the 9825A. 

4. Depress the FUN key. 

6. The display will read "TEST SETUP". ^ 

6, To program the Model 196A to the 2V range and take a reading, type 
in F0R3T1X and depress the CONT key. 

7. Display will read NDCV + O.OOOOOE + 0 for "0" volts In. (Short In- 
put) 



DIRECTIONS 

1. Using front panel Program 3, enter primary address 16, 

2. Connect the Model 195A to the HP 82937A IEEE interface. 

3. Enter the program below using the END LINE key after each line is 
typed. 

4. Depress the RUN key. 

5. The display will read 'TEST SETUP". 

6 . To program the Mode! 195A to die 2V range and take a reading, type 
in F0R3T1X and depress the END LINE key. 

7. Display will read NDCV + O.OOOOOE -f 0 for ”0" volts in. (Short In- 
put) 



PROGRAM 

10 REMOTE 716 
20 DISP "TEST SETUP" 
30 INPUT B$ 

40 OUTPUT 716; B$ 

50 ENTER 716; A$ 

60 DISP A$ 

70 GO TO 20 
80 END 



COMMENTS 

Set to remote. 

Prompt for test setup. 

Program the 195A. 

Get the data from the 195A DMM. 

Repeat 



PROGRAM 

0 dim A$[20],8$[201 

1 dev "195",716 

2 rem "19B" 

3 ent "TEST SETUP",B$ 

4 wrt "195", B$ 

5 red "195" A$ 



COMMENTS 
To dimension data string. 

Define Model 19BA address 16, 

Set to remote. 

Enter programming command. 
(Example: 2VDC range - R)R3X.) 
Output program command to Mod^ 
195A via IEEE bus. 

Read data from Model 195A via IEEE 



prt AS 
□to 3 



bus. 

Print data on hard copy printer. 



substitute: 

0 “e"-ASl13, 13]; ftt5 Convert to numeric value. 

7 prt val (ASfSl) 

8 gto 3 Repeat 
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HP 9816 - 

The fdlowing program sends a command s^ng to the 19^, 

reads data, and di^iays it on the HP 9816 display, using BASIC 2. . 



DIRECTIONS 

1. Liang front pand Program 3, enter primary addre^ 16. 

2 With ttie power off, connect the fyiodet 195A to the HP 9816. 

3 ! Enter the program below using the ENTER key after each l.ne is 



typed. 

4. Press the HP 9816 RUN key. 

5. The display will read "TEST SETUP". 

6. To program the Model 195A to the 2VDC range, type 



in TOT1R3X 



and pre^ the ENTER key. 

7. The display will read NDCV + O.OOOOOE + 0 for "O' volts in. 



, PROGRAM 

^ 10 REMOTE 716 

20 INPUT "TEST SETUP", 

30 OUTPUT 716:A$ 

40 ENTER 716;B$ 

50 PRINT B$ 

60 GOTO 20 
70 END 

NOTE; if conversion to numeric 



COMMENTS 
Set to remote. 

Prompt for test setup. 

Send command string to 196A. 

Get data string from 196A. 

Display data string. 

Repeat 

variable is needed, change lines 40 and 



50 as follows: 



40 ENTER 716;B 
50 PRINT B 



HP 9845B 



The program b^ow obtains one reading frcKn the Model 19^ DMM 
and displays the reading on the HP 984® screen using a 98034A HPIB 
interface and an I/O ROM. 

DIRECTIONS 

1 . Using front panel Program 3, enter, primary address 16. 

2. Connect the Model 195A to HP 9845B and 98034A interface. 

3. Enter the progam below using the STORE key after each line. 

4. Depress The RUN key. 

5. The display will read "TEST SETUP" in the lower left corner. 



6. To program the Mode! 195A to the 2V range and take a reading, type 
in F0R3T1X and depress the EXECUTE key. 

7. Display will read NDCV + 0,000(K)E + 0 for "0" volts in. (Short 
Input! 



PROGRAM COMMENTS 

10 DIM A$(20], B$ (201 To dimension data string. 

20 E195 = 716 Define Model 195A address 16. 

tn IWPUT ‘TEST SETUP", B$ Enter programming command 

(Example: 2VDC range = F0R3X). 
Output program command to Model 
195A via IEEE bus. 

Read data from Model 195A via IEEE 
bus. 

60 PRINT A$ 98<^B CRT, 

70 GO TO 30 R^>eat. 

NOTE; If conversion to numeric variable is desired, omit line 60 and 
substitute: , , 

60 PRINT VAL(A$[5,115) Convert string to numeric value. 

Tft nn rn sn Repeat 



40 OUTPUT E195; B$ 
50 ENTER E195; A$ 



PET/CBM 2001 

The program below obtains one reading from the Model 195A DMM 
and displays die reading on die PET/CBM 2001 Series. 



DIRECTIONS 

1 Using front panel Program 3, enter primary address 16. 

2. Connect the Model 195A to PET/CBM 2001 IEEE interface 

3. Enter the program below using the RETURN key after each line. 

4. Type RUN and duress the RETURN key. 

5. The display will read 'TEST SETUP". 

6. To program the Model 195A to the 2V range and take a reading, type 
in F0R3T1X and depress the RETURN key. 

7. Display will read NDCV + O.OOOOOE + 0 for "0" volts in. (Short 



PROGRAM 

10 OPEN 6,16 

20 INPUT "TEST SETUP";B$ 



COMMENTS 

Open file 6. primary address 16. 
Enter programming command. 
(Example: 2VDC range = F0R3X.) 
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30 PRiNT#6,B$ Output to the IEEE bus. 

40 1NPUT#6,A$ Rsaci data from Model 195A via IEEE 

bus. 

50 IF ST = 2 THEN 40 If time out, input again. 

60 PRINT A$ Print data, 

70 GO TO 20 Repeat 

NOTE; if conversion to numeric variable is desired, omit line 70 and type 
the following; 

70 A = VAUMID$fAS,5,15)) Convert string to numeric value. 

80 PRINT "A = '’;A 

90 GO TO 20 Repeat 



TEK 4052 



The program below obtains one reading from the Model 195A DMM 
and displays the reading on the TEK 4052 graphics terminal, with a 4061 
GPIB interface. 

DIRECTIONS 

1. U^ng front panel Program 3, enter primaty address 16, 

2. Connect the Mode! 195A to TEK 4061 IEEE interface. 

3. Enter the program beiow using the RETURN key after each line, 

4. Type in RUN. 

5. Tfw display will read "TEST SETUP". 

6. To program the Model 195A to the 2V range and take a reading, type 
in F0R3T1X and duress the RETURN key. 

7. Display wii read NDCV + O.OOOOOE + 0 for "0” volts in. (Short 
Input) 

PROGRAM COMMENTS 

5 PRINT @37, 0; 10, 255, 13 

10 PRINT 'TEST SETUP" Prompt for the test setup. 

20 INPUT B$ 

30 PRINT @ 16; B$ Program tfie 195A DMM. 

40 INPUT % 16: AS Get the data from the 195A DMM. 

50 PRINT AS 

60 GO TO 10 Repeat 

NOTE: If conversion to numeric value is needed change 40 and 50 to; 
40 INPUT % 16; A 
50 PRINT A 



IBM PERSONAL COMPUTER XT or PC 

(National Instruments GPIB-PC) 



The following program sends a command string to the Model 195A from 
an IBM PC or XT computer and displays the instrument reading on the 
CRT The computer must be equipped with a National Instrument 
Model GPIB-PC IEEE-488 interface, and the B.O software must be in- 
stalled and configured as outlined in the interface instruction manual. 



1 . Using front panel Program 3, set the Model 195A primary address to 
16 

2 With the power off, connect the Model 195A to the IEEE-488 inter- 
’ face installed in the IBM cwnputer. 

3. Using the interface software IBCONF program, set up the GPIB. 

’ COM handler so that "DEV16" has a primary address of 16. Again, 

consult the Interface board inetaiction manual for complete details. 

4. Place the interface sctttware. disc in the default drive type LOAD 
"DECL", and press the return key. 

5. Enter the program below into the computer, pressing the return key 
' after each line Is typed. Lines 1-6 are part of the DECL program 

previously loaded and need not be typed in. 

6. Run the program and type in the desired comrnand string when 

prompted. For example, to place the Model 196A in the one-shot on 
talk trigger mode and in the 2VDC range, type in T1 F0R3X and press 
the return key. ... 

7. The display will show the Model 195A reading swing on the CRT. For 
example, with 0 volte in, the display will show NDCV + O.OOOOOE -t- 
0. 



PROGRAM 

1 CLEAR ,600001 

2 IBINITI = 60000! 

3 IB1NIT2 = IBINITI -t- 3 ' 

4 BLOAD "bib.m'MBINITl 

5 CALL lB!NiT1(iBRND%,IBTRG%,IBCLR%,IBPCT%,IBSIC%, 
IBLOC%,IBPPC%,lBBNA%,iBONL%,IBRSC%,lBSRE%, 
IBRSV%,lBPAD%,IBSAD%,lBiST%,IBDMA%,IBEOS%, 
iBTMO%,!BEOT%) 

6 CALL IBINIT2(!BGTS%,IBCAC%,lBWAIT%.IBPOKE%, 
IBWRT%,IBCMD%,!BRD%,IBRPP%,IBRSP%,IBDIAG%, 
lBXTRC%,iBSTA%,IBERR%,IBCNT%) 
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10 N$= "GPIBO":CALLIBFIND%(N$,BRDO%) 'FIND THE BOARD 
NUMBER 

20 N$ = "DEV16";CALL IBFiND%(N$,M195%) 'FIND THE DEVICE 
NUMBER 

30 V% = 1:CALL1BONL%{BROO%,V%);CALL IBONL%(M195%, 

40 V% = 1:CALL 1BSRE%(BRD0%,V%) 'SEND REMOTE ENABLE 
50 CALL IBCLR%(M195%) 'SEND SDC 
60 CLS 

70 INPUT "195A COMMAND";CMD$ ‘PROMPT FOR 195A 

80 CALL IBWRT%iM195%,CMDSI 'SEND COMMAND STRING TO 
195A 

m RD$*SPACE${25) 'DEFINE READING INPUT BUFFER 
100 CALL IBRD%(M195%,RD$! 'GET THE READING FROM THE 
195A 

110 PRINT RD« 'PRINT THE READING ON THE CRT 
120 GOTO 70 'REPEAT 

NOTE: First six lines need not be typed in, 



E-H 7000 COMPUTER 



7 The computer CRT w!i then display the instrument's data string on 
' ,-oT nn the 2VDC ranae the disolav will read 



NDCV -r O.OOOOOE + 0 for 

PROGRAM 

10 CLS 

20 GOSUB 65010 
30 CALL PORT1 
40 CALL INiT 
50 DEV$ = "16 " 

60 INPUT "COMMAND";C$ 

70 !F C$ =" " THEN 60 
80 IN$ “ SPACE (20} 

90 CALL SNDSTR(DEV$,C$) 

100 CALL RCVSTR(DEVS,IN$) 
110 PRINT IN$ 



"0" volts in. 

COMMENTS 

'INITIALIZE HANDLER SOFTWARE 
'INITIALIZE PORT 1 
'INITIALIZE INTERFACE 
■PRIMARY ADDRESS » 16 
' PROMPT FOR COMMAND 
STRING 

' IF NULL INPUT GO BACK 
' DEFINE READING BUFFER 
' SEND COMMAND SITING TO 
195A 

'GET READING FROM 195A 
'DISPLAY READING STRING ON 



CRT 

120 GOTO 60 'REPEAT 

NOTE: For conversion to numeric variable, change Itne no to: 
110 PRINTVAUMID${INe,5, 



The following program sends a daa string from the E-H computer to the 
Mod^ 195A and then di^lays the instrument reading on the computer 
CRT. The E-H 7000 must be configured witti MS-DOS, lO-SYS, and 
BASICA as outlined in its instaiction manual. 



DIRECTIONS 

1. Using front pane! Program 3, program ttie Model 195A for 
a primary address of 16. 

2. \Mth the power off, connect the Mod^ 195A to PORT 1 of ttie com- 
puter. 

3. While in BASICA, type LOAD "EHE488.CMP" to load the GPiB 
handier software. 

4. Add the lines bdow to die front of the program now in memory; 
press the reatm key after each line is typed. The complete program, 
including the GPIB handler software may now be saved in the usual 
manrter. 

5. Press the comfMiter F2 key to run the program. The CRT will prompt 
with COMMAND? 

6. Type in the desred ccwnmand. For example, to program the inseu- 
ment to the 2VDC range and take a reading, type in FCffl2X artd press 
return. 
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